Molecular analysis of pfatp6 and pfmdr1 polymorphisms and their association with in vitro sensitivity in Plasmodium falciparum isolates from the Thai-Myanmar border.
The association between pfatp6, pfmdr1 polymorphisms (gene mutation and amplification) and in vitro susceptibility to mefloquine (MQ), artesunate (AS), quinine (QN), and chloroquine (CQ) was investigated in a total of sixty-three Plasmodium falciparum isolates collected from the Thai-Myanmar border. The mutations of pfatp6 at codons R37K, G639D, S769N, and I898I and of pfmdr1 at codons N86Y, Y184F, N1042D, and D1246Y were analyzed by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP). Pfatp6 and pfmdr1 gene copy numbers were analyzed by quantitative real time-polymerase chain reaction (qRT-PCR). In vitro susceptibility test was successful in 58 culture-adapted isolates. Median (range) IC(50) values for MQ, AS, QN, and CQ were 28.96 (3.4-100.5), 1.74 (0.8-5.57), 223.9 (14.99-845.47), and 69.93 (9.6-183.18) nM, respectively. There was a significant positive correlation (R(2) = 0.58) of parasite susceptibility to MQ, AS, and QN. Twelve isolates showed marked decline in susceptibility to AS [median (range) IC(50) = 3.78 (3.07-5.57) nM]. Almost all isolates carried wild-type pfatp6 and pfmdr1 alleles at the investigated codons, while only three isolates (5%) carried pfmdr1 mutation alleles at codon 86. Mutation at codon 86 was associated with a significant increase in the susceptibility of parasite isolates to MQ and QN. All of the sixty-three isolates carried only one pfatp6 copy number. Thirty-three out of the 58 isolates showed increase in pfmdr1 gene copies, which was associated with reduced in vitro susceptibility to MQ, AS, and QN. No association between mutation or amplification of pfatp6 gene and in vitro susceptibility of P. falciparum isolates was found.